.2%. This represents an annual increase of 4.9%, which significantly exceeds the rate of population growth. 1 Reasons postulated include an ageing population, the rising incidence of chronic illness and decreased availability of general practitioners, especially for after-hours and urgent visits. The latter issue has led to suggestions that overcrowding in EDs is due to patients with general practice-type conditions attending inappropriately and is driven to some extent by poorly validated definitions of "inappropriate" attendances. 2 In Australia, methods to determine the number of general practice-type patients attending EDs often use the Australasian Triage Scale (ATS). The ATS is a method used to prioritise care within EDs, with all patients allocated a category from 1 to 5 on arrival. Category 1 patients are regarded as the highest priority, while category 5 patients are the least urgent. 3 It has been postulated that general practicetype patients are associated with ATS categories 4 and 5, but this is not well founded. 1, [3] [4] [5] The ATS is an urgency scale, not a complexity scale. A patient can have a low triage category but need complex care. An example is an elderly patient living independently who falls and fractures her forearm. She is low in urgency but high in complexity, requiring extended allied health support to ensure safe discharge. Such a patient cannot be easily managed in most GP settings. Conversely, some highurgency patients are low complexity. A young patient with fever and a rash should be seen rapidly to assess for serious illnesses such as meningitis. However, once serious illness is excluded, the patient can usually be discharged. This patient might be equally well managed in a primary care environment by experienced GPs.
Estimating the proportion of ED attendees suitable for general practice is complex, with experienced researchers devising a number of approaches to quantify such patients. There is no agreed standard definition for identifying patients as appropriate or inappropriate to attend an ED. A recent extensive literature review 4 found that the calculated rate of non-urgent ED attendances varied between 4.8% and 90%, confirming that there is no standard methodology for determining the true proportion of general practicetype patients in EDs.
A number of methods are currently used in Australasia to estimate the number of general practice-type patients presenting to EDs. 1, 5, 6 Only one of these has been validated in the literature. 6 We aimed to compare this validated method with other Australasian methods using data from three major tertiary hospitals in Perth, Western Australia. Main outcome measure: General practice-type patient attendances to EDs, estimated using the four methods.
Methods

Data
Results: All methods except the AIHW method showed that 10%-12% of patients attending tertiary EDs in Perth may have been suitable for general practice. These attendances comprised 3%-5% of total ED length of stay. The AIHW method produced different results (general practice-type patients accounted for about 25% of attendances, comprising 10%-11% of total ED length of stay). General practice-type patient attendances were not evenly distributed across the week, with proportionally more patients presenting during weekday daytime (08:00-17:00) and proportionally fewer overnight (00:00-08:00). This suggests that it is not a lack of general practitioners that drives patients to the ED, as weekday working hours are the time of greatest GP availability.
Conclusion:
The estimated proportion of general practice-type patients attending the EDs of Perth's major hospitals is 10%-12%, and this accounts for < 5% of the total ED length of stay. The AIHW methodology overestimates the actual proportion of general practice-type patient attendances.
considers a general practice-type patient to be any patient allocated an ATS category 4 or 5, who does not arrive by ambulance, police or correctional vehicle, and is not admitted to hospital, is not referred to another hospital and does not die.
1
• The method developed by Sprivulis, 6 which examines the difference between the discharge rates of selfreferred patients and GP-referred patients, with calculations based on the self-referred, non-admitted, ATS category 3, 4 and 5 patients.
• The Australasian College for Emergency Medicine (ACEM) method, which considers that any self-referred, non-ambulance patient with a medical consultation time under 1 hour may have been suitable for a GP. 5 Patients who did not wait or had an invalid consultation time are excluded as their consultation time cannot be calculated.
• The diagnosis method, which uses a list of diagnoses of conditions possibly suitable for GP management. Selfreferred, non-admitted, ATS category 4 and 5 patients arriving by private transport and meeting one of these diagnoses were considered to be potential GP cases. Patients without a diagnosis were excluded as a diagnosis is required to determine if they were general practice-type. This method was originally developed by Kevin Ratcliffe at the Tasmanian Department of Health and Human Services.
Two of the hospitals have co-located after-hours GP practices, and patients presenting to the ED for a referral to these practices were excluded. These comprised less than 700 (0.2%) patients over the 3 years of the study.
The WA South Metropolitan Health Service Human Research Ethics Committee considered this to be an audit activity and approval was given by the Clinical Governance Unit of Fremantle Hospital. As the data was de-identified, permission was sought and granted by the Head of ED at each hospital as per the WA Guidelines for the release of data (August 2012) and the Information access and disclosure policy (February 2012). Permission to use the diagnosis list was granted by the Tasmanian Department of Health and Human Services.
As it has been postulated by Australian governments 7 that the number of general practice-type cases is greater in the evening and overnight due to lack of after-hours GPs, presentation times were grouped as overnight (00:00-08:00), weekends (Saturday and Sunday, 08:00-00:00), weekday daytime (Monday-Friday, 08:00-17:00) and weekday evening (Monday-Friday, 17:00-00:00).
Results
From 2009 to 2011, there were 532 129 ED presentations (Box 1). There was a slight predominance of males, and 36.0% of attendances occurred during the weekday daytime.
Incomplete data resulted in the exclusion of 10 582 (2.0%) records from the ACEM method, 7587 (1.4%) from the diagnosis method, four from the AIHW method and 10 from the Sprivulis method.
The ACEM, diagnosis and Sprivulis methods estimated that 10%-12% of patients were general practice-type, whereas the AIHW method estimated > 25% (Box 2). The confidence intervals showed some differences between the non-AIHW methods, but all ranged between 8.7% and 11.6%, whereas those for the AIHW method ranged between 24.8% and 26.7%.
Using the ACEM and AIHW methods, there were slightly more males in the general practice-type population compared with the total population, but the diagnosis and Sprivulis methods showed similar numbers (Box 3). Proportionally more general practicetype patients presented during the weekday daytime (Box 4). The total ED time of general practice-type patients was 3%-5% for the ACEM, Sprivulis and diagnosis methods and 10%-11% for the AIHW method (Box 5).
Discussion
Our data demonstrate that 10%-12% of patients attending tertiary EDs in Perth between 2009 and 2011 may have been suitable for general practice. These patients contributed 3%-5% of overall ED length of stay, and probably a lesser proportion of resource, staffing and cubicle usage. These data are based on consistent estimates using the Sprivulis method, which is validated in the literature, the ACEM method, which is used by the peak body for emergency medicine in Australasia, and the diagnosis method. 8 The US study used yet another method based on presenting symptom and diagnoses. However, its results were similar to those of all the Australasian methods except that of the AIHW.
We found that the AIHW method consistently overestimated the proportion of general practice-type patients in EDs. We believe that this was due to its use of the ATS (an urgency rather than a complexity scale); it therefore fails to take into account the nature of the presenting condition(s), diagnostic requirements or treatment pathways. Additionally, the AIHW method includes as general practice-type, patients who have actually been referred to the ED by a GP. Admission as a proxy for complexity is becoming less relevant with admission-avoidance strategies such as home nursing. 9 Complex patients can often be discharged, limiting the use of admission as a marker for complexity.
The diagnosis method might appear to be more robust as it relies on a diagnosis classification. However, using diagnoses to determine whether a specific patient needed to use an ED may be inaccurate, because triaging clinicians do not have the full clinical picture until after a full physician assessment. For example, a 70-yearold man may be discharged with a diagnosis of non-specific abdominal pain but, to reach that diagnosis, will have required an extensive workup including pathology, imaging and/or surgical consultation. A more robust method might use presenting problems, as these drive the ED resource use.
The Sprivulis method is a relatively complex analytical approach that produces results consistent with those of the ACEM and diagnosis methods and the recent US study. 8 The ACEM method has the advantage of being simple to calculate and intuitive. However, by assuming that a patient may be suitable for a GP if the consultation time in the ED is less than 1 hour, it may overestimate the number of general practice-type patients in the ED, as most GP consultations last about 15 minutes. Although medical consultation times in teaching hospitals can be longer than those in non-tertiary hospitals, it may be more appropriate to assume a consultation time nearer to that of general practice when extending the analysis to non-tertiary hospitals.
Reasons for patients attending the ED instead of a general practice include financial constraints and availability of access. 10 Patients may also believe that their condition is an emergency. 11, 12 This is supported by a study that found that self-referred patients had significantly higher acuity profiles than GP-referred or healthdirectreferred patients. 13 However, the rea- After-hours GP clinics, super clinics and polyclinics may fill gaps in medical services but have minimal effects on ED attendances. 9, [14] [15] [16] [17] [18] [19] The impact on the ED from diverting general practicetype patients is low, and inaccurate reporting of the true proportion of these patients results in policy and program initiatives that do not address the real cause of ED overcrowding, which is the lack of available inpatient beds. 20 Evidence consistently demonstrates that overcrowding leads to increased patient mortality, morbidity and prolonged hospital stays.
14,21-23 Much work has been directed into trying to reduce emergency demand as a solution to reducing overcrowding; however, very few of the strategies have produced results. 24 While general practice-type patients may add to waiting room numbers, they do not cause ED overcrowding or ambulance diversion and have little effect on ED workload or waiting times. 6, 14, 16, 17, 22 It is also unlikely general practicetype patients will ever be completely removed from the patient cohort presenting to EDs. Small numbers of general practice-type patients will continue to present overnight, as alternative facilities do not exist and the ED provides a cost-effective model for overnight acute care as the marginal cost is minimal.
It is commonly held that the number of general practice-type cases is greater outside working hours due to a lack of after-hours GPs. However, Box 4 suggests that this is not the case. Although the weekday daytime only accounts for 27% of the week, 36% of general practice-type patients attended during this time.
It is essential to estimate accurately the proportion of general practice-type patients in the ED, as incorrect data lead to poor policy and planning. This results in misdirected and costly interventions, which inevitably fail to resolve ED overcrowding or its underlying causes. 15, 25 Our study was limited to three tertiary hospitals in Perth. It is likely that these results are generalisable; however, detailed analysis of the Perth population and Perth GP availability compared with the rest of Australia was beyond the scope of the study.
The proportion of general practicetype patients in outer metropolitan and regional centres may be higher; however, it is likely that overestimation by the AIHW methodology for these EDs would be of a similar magnitude. Further work is underway to extend the analysis to all WA hospitals.
The methods used here are statistical methods and will fail to capture individual patient decisions as a qualitative study might. A qualitative study is resource-intensive and impractical to conduct beyond small numbers.
The ACEM method was the easiest to use and has clinician validity for calculating the small proportion of possible general practice-type patients to EDs in Australasia, although it may require minor modifications for use outside tertiary hospitals. The AIHW methodology overestimated general practice-type patient workload in EDs and should no longer be used to guide policy decisions.
